PTP mu-dependent growth cone rearrangement is regulated by Cdc42.
PTP mu is expressed in the developing nervous system and promotes growth and guidance of chick retinal ganglion cells. Using a newly developed growth cone rearrangement assay, we examined whether the small G-proteins were involved in PTP mu-dependent signaling. The stimulation of retinal cultures with purified PTP mu resulted in a striking morphological change in the growth cone, which becomes dominated by filopodia within 5 min of addition. This rearrangement in response to PTP mu stimulation was mediated by homophilic binding. We perturbed GTPase signaling using Toxin B, which inhibits Cdc42, Rac, and Rho, as well as the toxin Exoenzyme C3 that inhibits Rho. The PTP mu-induced growth cone rearrangement was blocked by Toxin B, but not by Exoenzyme C3. This result suggests that either Cdc42 or Rac are required but not Rho. To determine which GTPase was involved in PTP mu signaling, we utilized dominant-negative mutants of Cdc42 and Rac. Dominant-negative Cdc42 blocked PTP mu-induced rearrangement, while wild-type Cdc42 and dominant-negative Rac did not. Together, these results suggest a molecular signaling cascade beginning with PTP mu homophilic binding at the plasma membrane and the activation of Cdc42, which acts on the actin cytoskeleton to result in rearrangement of the growth cone.